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Abstract: The salt fog originated from offshore zone and
was easy to gather in the semi-closed space formed by
beams and slabs of pile-supported wharf called gridiron
It could

substructure durabilityof the wharf. Therefore, numerical

space. induce the premature failure of
simulations are conducted to construct the natural
ventilation models and the auxiliary ventilation models to
simulate the spatial flow field changes in the gridiron
space. It is concluded that when the shield ratio (defined
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as the height ratio of the edge stringer to the air inlet) in
the natural ventilation group is 1.15, the airflow inside the
gridiron reaches the weakest turbulence. Under this
condition, three auxiliary ventilation measures are
proposed to enhance the durability of the pile-supported
wharf. The numerical simulation results show that the
opening radius of the three measures have little effect on
the variation of the air circulation characteristics in the
gridiron space. A smaller aperture will greatly reduce the
wind speed in the gridiron inlet area. Considering
construction difficulty and engineering cost, the plan for

opening holes on the board is the best.

Key words: piled beam-slab wharf; salt fog; gridiron

space; ventilation
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Fig.1 Lateral section of beams and slabs (unit: mm)
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Tab.1 Details of control series

S

(D

THRIX 5 hy/m hy,/m pliee]d
A 1.2 1.2 1.00
B 2.4 1.2 0.50
C 3.6 1.2 0.33
D 4.8 1.2 0.25
E 6.0 1.2 0. 20
F 7.2 1.2 0.17
G 8.4 1.2 0.14
H 9.6 1.2 0.13
I 10. 8 1.2 0.11
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Fig.3 Schematic layouts of vent holes
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Tab.2 Comparison of different layout sand radiuses

of air vents (auxiliary ventilation series)

J%E R/mm a/mm b/mm ¢/mm d/mm 8 XFLFEEE/10°mm?
1—1 150 1200 300 4.239
1—2 100 1200 300 1. 884
1—3 50 1200 300 0. 565
2—1 150 1500 1150 3.391
2—2 100 1500 1150 1.507
2—3 50 1500 1150 0.377
3—1 150 1500 1150 1200 300 7.630
3—2 100 1500 1150 1200 300 3.391
3—3 50 1500 1150 1200 300 0.942
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Tab.4 Calculations of discretization error
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Fig.5 Sectional drawing of gridiron space
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Tab.5 Comparison of different shield ratios

b

/N

JaREEE] h/m hy/m S v/ (mes™)
A 1.2 1.2 1.00 0.2
B 2.4 1.2 0.50 0.7
C 3.6 1.2 0.33 1.6
D 4.8 1.2 0.25 2.5
E 6.0 1.2 0.20 2.6
F 7.2 1.2 0.17 2.7
G 8.4 1.2 0.14 2.8
H 9.6 1.2 0.13 3.8
I 10.8 1.2 0.11 4.5
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